Introduction
The primary energy consumption by a person in developed countries is about 5.9 times as high as that by a person in developing countries and the world energy consumption on the average during last nineteen years since 1990 resulted in 1.0193 fold increase every year (Hashimoto et al. 2009 (Hashimoto et al. , 2011 . This means a continuous increase in primary energy consumption results in continuous increase in CO 2 emissions. Such a huge CO 2 emissions resulting from complete exhaustion of fossil fuel reserves will induce intolerable global warming. In this context, it is meaningful for mentioning here that the intergovernmental panel on climate change (IPCC) was issued a statement on August 1990 declaring more than 60 % of CO 2 emissions must be cut in order to retain a level of long-life greenhouse gases. Furthermore, it is noteworthy to mention here that it is impossible and not meaningful to decrease only the economic activity of the world for the reduction of CO 2 emissions only by efforts for energy saving and by improvements of the energy efficiency. Considering these facts, Koji Hashimoto and his research groups of Tohoku University and Tohoku Institute of Technology in collaboration of Daiki Atka Engineering Company of Japan are proposing global CO 2 recycling project to prevent global warming and to supply abundant energy converted from solar energy (Hashimoto 1994; Hashimoto et al. 2001 Hashimoto et al. , 2009 Kato et al. 2008 Kato et al. , 2009 Kato et al. , 2011 El Moneim et al. 2010) .
Key materials necessary for the global CO 2 recycling project are anode and cathode for seawater electrolysis, and catalyst for CO 2 conversion into CH 4 from the reaction between CO 2 and H 2 . Hashimoto and coworkers are tailoring these key materials of anode and cathode for seawater electrolysis, and catalyst for CO 2 methanation for last twenty years. Oxygen production is prerequisite without forming environmentally harmful chlorine for safety production of hydrogen in seawater electrolysis. For large-scale seawater electrolysis to produce the hydrogen gas at cathode for prevention of global warming, environmentally harmful chlorine release at anode during the seawater electrolysis is not allowed. In general, for large-scale seawater electrolysis to produce hydrogen at cathode for the CO 2 recycle project, environmentally harmful chlorine release is not allowed. Therefore, one of the most difficult subjects in tailoring key materials for the global CO 2 recycling project was the development of stable and strate in which the sum of the metallic cations in the intermediate oxide layer was kept at 0.1 M as described elsewhere (Bhattarai et al. 2007; Bhattarai 2008 Bhattarai /2009 ). In this context, the present research work is focused to develop a more stable and efficient oxygen evolution Mn-Mo-Sn-X(X=Sb, W)-O/Ir 1-x-y Sn x Sb y O 2 +0.5y /Ti anodes for hydrogen production without the evolution of environmentally harmful chlorine from electrolysis of 0.5 M NaCl solution of pH 1. Particular attention was focused to study the roles of antimony and tungsten additions in the Mn-Mo-Sn-X(X=Sb, W)-O/Ir 1-xy Sn x Sb y O 2 +0.5y /Ti anodes for the oxygen evolution in electrolysis of 0.5 M NaCl of pH 1 at the current density of 1000 A.m -2 .
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Materials and Methods
Punched titanium metal substrate was treated in 0.5 M HF solution to remove air-formed oxide film, rinsed with deionized water and then subjected for surface roughening by etching in 11.5 M H 2 SO 4 solution at 80 o C as described elsewhere (Bhattarai 2008 (Bhattarai /2009 (Bhattarai , 2011b Bhattarai et al. 2007; Kato et al. 2011) . The treated-titanium metal was used as a substrate for coating of the intermediate Ir 1-x-y Sn x Sb y O 2 +0.5y oxide layer. The Ir 1-x-y Sn x Sb y O 2 +0.5y intermediate layer was prepared using coating solution which was prepared by mixing of 0.024 M chloroiridic acid {H 2 IrCl 6 .6H 2 O}, 0.0676 M tin chloride {SnCl 4 .5H 2 O} and 0.0084 M SbCl 5 butanolic solutions in which the sum of the metallic cations was kept at 0.1 M. The details about the coating procedures have been described elsewhere (Bhattarai 2008 (Bhattarai /2009 (Bhattarai , 2011b Bhattarai et al. 2007; Kato et al. 2011) . It is noteworthy to mention here that iridium, tin and antimony oxides on the titanium substrate were identified as IrO 2 , SnO 2 and Sb 2 O 5 , respectively, from XPS analysis (Bhattarai et al. 2007 ) and the intermediate Ir 1-x-y Sn x Sb y O 2 +0.5y layer was consisted of triple oxides of a rutile structure with fine grains instead of the mixture of oxides of iridium, tin and antimony (Bhattarai 2008 (Bhattarai /2009 Bhattarai et al. 2007 ). .5y /Ti were examined by oxygen evolution and galvanostatic polarization measurements. The oxygen evolution efficiency was measured by electrolysis at a constant current density of 1000 A.m -2 in 300 ml of 0.5 M NaCl solution of pH 1 until the amount of charges of 300 coulombs was passed. The amount of oxygen evolved was determined as the difference between the total charge passed and the charge for chlorine formation during electrolysis as described elsewhere (Izumiya et al. 1997; Abdel Ghany et al. 2002) . The amount
